Synthetic Procedures

Synthesis of 9-triptycenesulfinic acid
2-(9,10-[1,2]benzenoanthracen-9(10H)-ylthio)pyridine.
9-Bromotriptycene (4.0 g, 12.0 mmol) was dissolved in dry MTBE (95 mL) and benzene (145 mL) and cooled to -15 °C under nitrogen. After stirring for 15 minutes, BuLi (5.8 mL, 14.5 mmol) was added dropwise. The solution was warmed to 0 °C over 30 minutes and 2,2'-dithiopyridine was added all at once and the resulting yellow solution was stirred overnight. The reaction was quenched with water (100 mL) and added to EtOAc (150 mL) in a separatory funnel. The organic phase was washed with water and brine, dried over MgSO 4 , filtered and concentrated in vacuo. The crude solid was purified by column chromatography using 10% EtOAc/hexanes as the eluent to yield the product as a white solid (2.10 g, 50% 
2-(9,10-[1,2]benzenoanthracen-9(10H)-ylsulfonyl)pyridine.
2-(9,10-[1,2]benzenoanthracen-9(10H)-ylthio)pyridine (1.50 g, 4.30 mmol) was added to a 1:1 mixture of EtOAc and water (16 mL) and cooled to 0 °C under N 2 . RuCl 3 (44.4 mg, 0.21 mmol) was added and the solution was stirred for 10 minutes before NaIO 4 (5.50 g, 26.0 mmol) was added portion wise and the mixture was vigorously stirred at room temperature overnight. The solution was diluted with ethyl acetate (100 mL) and washed with water and brine. The organic layer was dried over magnesium sulfate, filtered and concentrated in vacuo. The crude yellow solid was purified by column chromatography using a gradient of 10-20% EtOAc/hexanes as the eluent to yield the product as a white solid (1.10 g, 60% 2-(9,10-[1,2]benzenoanthracen-9(10H)-ylsulfonyl)pyridine (1.00 g, 2.53 mmol) was dissolved in dry THF (12 mL), cooled to 0 °C and purged with N 2 in a sealed tube. NaH (30.4 mg, 7.59 mmol) was added portion wise followed by EtSH (violent gas evolution) and the tube was sealed quickly. The solution was stirred at 70 °C overnight after which the reaction was quenched with methanol (5 mL) and concentrated. The crude product was purified by column chromatography using a gradient of 10-20% MeOH:DCM to yield the product as a off white solid (63.0 mg, 74% 
2-thioxopyridin-1(2H)-yl 3-methyl-3-(naphthalen-2-yl)butanoate. 3-methyl-3-
(naphthalen-2-yl)butanoic acid 1, 2 (0.600 g, 2.60 mmol) was dissolved in dry benzene (15 mL) in an over-dried round bottom flask and purged with N 2 for 5 minutes. DMF (1 drop) and thionyl chloride (0.283 mL, 3.9 mmol) were added dropwise and the solution was heated at reflux for 2 hours. Excess thionyl chloride was removed by rotary evaporation and the crude acyl chloride was dissolved in benzene (2 mL) and added dropwise to a stirred suspension of 2-mercaptopyridine sodium salt (0.500 g, 3.38 mmol) and DMAP (0.050 g, 0.40 mmol) in benzene (10 mL). The solution was stirred at room temperature for 1 hour in the dark after which it was concentrated and the crude yellow solid was purified by column chromatography using 50% EtOAc/hexanes as the S3 eluent to yield the product as a yellow solid (0.53 g, 61% 2,4-Dimethyl-2,4-diphenyl-3-pentanone. 4 1,3-diphenylpropan-2-one (2.00 g, 9.5 mmol), dissolved in 30 mL of dry THF was added dropwise over 15 min to a suspension of NaH (2.28 g, 95 mmol) in 30 mL of dry THF under N 2 at 0 °C. After 30 min of stirring, MeI (14.2 g, 100 mmol) was added dropwise and after 30 min the reaction was heated to reflux for 3 h. After cooling and addition of water the mixture was extracted three times with EtOAc, washed with brine, and dried over MgSO 4 and concentrated in vacuo.
To also convert remaining trimethylated product the procedure was repeated once more with a third of the reagents. Finally the product was recrystallized from hexanes to give white needles (1.18 g, 46% Assuming a negligible reaction entropy for the H-atom exchange and given the known BDE of NMBHA, the BDE for sulfinic acid can be determined. As all involved compounds are relative strong hydrogen bond donors it is important to take this influence on the apparent BDE into account. For this purpose we also re-examined the BDE of NMBHA as at the time no correction had been made. 5 The important properties to know is the hydrogen bond acidity of the analytes as well as the hydrogen bond basicity of the
solvent system. This influence has been quantified previously 6 and can be expressed by the following equation:
The for benzene is 0.14 and for and the mixture of benzene/t-BuOH 9:1, which was Under the assumption that the difference in second order rate is caused by the reaction with oxygen the following equation can be constructed:
As [RSO 2 • ] is ~ 6 µM at the begin of the decay we can estimate the rate constant = Table S4 . Summary of rate constants (k inh ) and stoichiometry (n) during inhibited coautoxidations (6 mM AIBN) at 37 °C. 
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